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1 . An imaging device comprising 



a substrate; 



a photosensitive area 
photo- generated charge in said 



a photogate for control 
in said photosensitive area; and 





mulation of photo-generated charge 



a nitrogen containing insulating layer overpaid substrate and beneath 
said photogate. 



2. The imaging device according to claim 1 /wherein said photogate 

/. 

incmdes a doped polysilicon deposited over said insulating layer. 



3. The imaging device according to^claim 1, wherein said photogate 
includes a transparent or semi-transparent^e^ductor deposited over said insulating 
layer. 




30 



4. The imaging devke^ccording to claim 3, wherein said transparent or 
semi-transparent conductor is/selected from the group consisting of 
indium-tin-oxide, tin oxidef indium oxide and doped hydrogenated amorphous 
silicon . 
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5. The imaging device accordj&ig to claim 1, wherein said nitrogen 
containing insulating layer is grown over said^bstrate. 

6. The imaging device according.tQ^mm 1, wherein said nitrogen 
containing insulating layer is deposited over said substrate. 



7. The imaging device according to claim^l ^wherein said nitrogen 




containing insulating layer is a silicon nitride layer 



8. The imaging device according to claim 1, said nitrogen containing 

/ 

insulating layer is a nitrogen oxide containing layer. 



9. The imaging device according to claim 8, wherein said nitrogen 
containing insulating layer is ONO. 



10. The imaging device according to claim 8, wherein said nitrogen 

/ 

containing insulating layer is N0. 

jj 

11. The imaging device according to claim 8, wherein said nitrogen 



——7- 

12. The imaging device according to claim. 2, wherein said nitrogen 
containing insulating l^er is a silicon nitride layer. 
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13. The imaging device accoming to claim 12, said nitrogen containing 



2 insulating layer is an ONO layer. 



D 
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14. An imaging device including a semiconductor integrated circuit 
substrate, said imaging device comprising: 



a photosensitive devi^lp, including a photogate overlying said substrate, 
for accumulating photo -generate&charge in a photosensitive area of said substrate; 

a readout circuit comprisingVt least an output transistor formed in said 



substrate; 

a reset transistor for peri* 
voltage; and 




g ee*d-node to a predetermined 




a nitrogen containing insulating material formed over said substrate and 
beneath said photogate. 

15. The imaging device according to claim 14, further comprising a 
charge transfer region for receiving charge from said photosensitive area having a 

/ 

control terminal, said transfer region being formed in said substrate adjacent said 

/ 

photosensitive area and having a /node connected to a gate of said output transistor. 



30 
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16. The imaging device according to claim 14, wherein said nitrogen 
containing insulating material is grown Jover^d substrate. 

17. The imaging device acdbnfting to ^laim 14, wherein said nitrogen 
containing insulating material is deposited over said substrate. 



10 




18. The imaging device according tjb claim 15, further comprising at 
least one charge transfer device for transferring charge from said photosensitive area 
to said node in accordance with a control signal applied to said control terminal 



19. The imaging device according to claim 14, wherein said nitrogen 
containing insulating material is a silicon' nitride layer. 



20. The imaging device according to claim 14, said nitrogen containing 



insulating material is a nitrogen oxide containing layer. 



21. The imaging device according to claim 20, said nitrogen containing 
insulating material is an ONO layer. 



25 
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22. The imaging device according to claim 20, said nitrogen containing 



insulating material is an NO layer. 

I 

23. The imaging device according to claim 20, said nitrogen containing 
insulating material is an ON layer. 
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24. The imaging device acc^rdln^ to claim 14, wherein said nitrogen 

>sit^__^y>diemical vapor deposition. 



containing insulating material is dep^: 




5t/cl 



25. The imaging device according^ claim 14, wherein said photo gate 
udes a doped polysilicon deposited over said insulating layer. 



26. The imaging device according to claim 14, wherein said photogate 

/ 

[includes a transparent or semi-transparent conductor deposited over said insulating 
layer. 




27. The imaging device according to claim 26, wherein said transparent 



or semi-transparent conductors selected from the group consisting of 



indium-tin-oxide, tin oxide/indium oxide and doped hydrogenated amorphous 
silicon . 




28. An imaging system comprising: 



a plurality of active Tpi&el se nsors ar ranged in an array of rows and 



columns, each active pixel senso 
node corresponding to detected 



>eing operable to generate a voltage at a diffusion 
intensity by the sensor; 




ge collection area in a substrate 



j^t^te^\^erdn 



a photogate formed ove\ 
a nitrogen containing insulating layer is forced over said substrate and beneath said 
photogate; 



JHG901!.SAM;909081 (M4065.101) 



26 



a reset devicfesto periodically reset the voltage of said diffusion node; 



a row decoder havink a 
array, each control line being cor 
and 



plurality of control lines connected to the sensor 
ctedto activate the sensors in a respective row; 



10 



a plurality of output circuits, eachNoutput circuit being connected to the 
respective sensors in a column, operable to storeVoltage signals received from the 
sensors and to provide a sensor output signal. 



( jJI / 29. The imaging system according to claim 28, further comprising a 



20 



according to claim 28, wherein said diffusion 




ision node. 

30. The imaging syst< 
node is a floating diffusion nodj 

31. The imaging system aa^^Ling to claim 28, wherein said nitrogen 
contai?iing insulating layer is grown oyer said substrate. 




32. The imaging system according to claim 28, wherein said nitrogen 

/ 

ontaining insulating layer is c^posited over said substrate. 
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33. The imaging system according to claim 28, wherein said nitrogen 
containing insulating layer is a silicon nimde layer. 



34\ The imaging device according to claim 28, wherein said nitrogen 
containing insulating layer is a nitrogen oxide containing layer. 



10 



15 



20 



25 



v 



30 



35. The imaging device according to claim 34, wherein said nitrogen 



containing insulating layer k an ONO layer 



36. The imaging de 
containing insulating layer is anl ^ 

37. The imaging dev 
containing insulating layer is an O 



according to claim 34, wherein said nitrogen 



according to claim 34, wherein said nitrogen 
s[ layer. 



38. The imaging device 



according to claim 33, wherein said silicon 



nitride insulating layer is deposited by chemical vatoor deposition 




39. An imaging system comprising 



a plurality of active pixel sensors arranged in an Way of rows and 



columns, each active pixel sensor being operable to generate a voltage at a^ diffusion* 
node corresponding to detected light intensity by the sensor; 



ion£> 
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in S***S* 

a phop^ate formed over a charge collection area in a substrate^ wherein 

a nitrogen containing insulating layer is formed over said substrate and beneath said 
photogate; 



10 



a reset device to period Utally reset the voltage of said diffusion node; 



a plurality of control lines connected to the sensor 



a row decoder having 



array, each control line being copnected to activate the sensors in a respective row; 
and 



15 
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a plurality of output circuits, each output circuit being connected to the 
respective sensors in a column, operable to store voltage\ignals received from the 
sensors and to provide a sensor output signal. 



40. The 
node is a floating diffiisii 




tern according to claim 39, wherein said diffusion 




41. The imaging system according to claim 39, wherein said nitrogen 

/ 

containing insulating layer is grown overpaid substrate. 



42. The imaging system according to claim 39, wherein said nitrogen 

/ 

containing insulating layer is deposited over said substrate. 
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43. The imaging system according tojplaim 39, wherein said photogate 
includes a doped polysilicon deposited over said/insulating layer. 



10 
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44. The imaging system according 7 to claim 39, wherein said photogate 

/ 

includes a transparent or semi-transparent conductor deposited over said insulating 
layer. 




45. The imaging system according to claim 44, wherein said transparent 



or semi-transparent conductor is selected from the group consisting of 

/ 

indium- tin-oxide, tin oxide, indium oxide and doped hydrogenated amorphous 



silicon . 



Z 



46. The imaging system according to claim 39, wherein said nitrogen 
containing insulating layer if a silicon nitride layer. 
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47. The imagingVdevice according to claim 39, wherein said nitrogen 
containing insulating layer is a nitrogen oxide containing layer. 



.cording to claim 47, wherein said nitrogen 




48. The imaging device 
containing insulating layer is an 



49. The imaging device ircordingto claim 47, wherein said nitrogen 
containing insulating layer is an NO layer. 
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The imaging device according to claim 47, wherein said nitrogen 
containing instating layer is an ON layer. 

51. The imaging device according to claim 46, wherein said silicon 
nitride insulating layer is deposited by chemical vapor deposition. 

52. The imagmgMeviffc-accordu^^ 48, wherein said ONO 

\ \ ^ 
insulating layer is deposited by chemical vapor deposition. 

53. A system comprising 




(i) a processor for proce! 

(ii) a CMOS imaging device for providing image data to said processor 
and including: 

a substrate; 



a photosensitive area within said substrate for accumulating 
2 5 photo-generated charge in said area; 

a photogate for controlling the accumulation of photo -generated charge 
in said photosensitive area; and 

30 
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a nitrogen containing insula^jgjayer over said substrate and beneath 
said photogate. 




54. The imaging device according to claim 53, wherein said photogate 
includes a doped polysilicon deposited over said infulating layer. 

55. The imaging device according to claim 53, wherein said photogate 
includes a transparent or semi-transparent conjductor deposited over said insulating 
layer. 



56. The imaging device according to claim 55, wherein said transparent 
or semi-transparent conductor is selec^^from the group consisting of 
indium-tin-oxide, tin oxide, indium oxide and doped hydrogenated amorphous 
silicon . 




57. The imaging device according to claim 53, wherein said nitrogen 
containing insulating layer is grown over said substrate. 



0 R 58. The imaging/device according to claim 53, wherein said nitrogen 

/ 

containing insulating layer is deposited over said substrate. 



59. The imaging device according to claim 53, wherein said nitrogen 
3 0 containing insulating/layer is a silicon nitride layer. 

/ 
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60. The imaging device according to claim 53, said nitrogen containing 
insulating layer is a nitrogen oxide containing l^yer. 

61. The imaging device according to claim 60, wherein said nitrogen 
containing insulating layer is ONO. 
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62. The imaging device according to claim 60, wherein said nitrogen 



containing insulating layer is NQ 





63. The imaging^aevice according to claim 60, wherein said nitrogen 

/ 

containing insulating layer is ON. 

64. The imaging device avoiding to claim 53, wherein said nitrogen 
containing insulating layer is a silicon nipride layer. 

65. The imaging device according^) claim 53, said nitrogen containing 
insulating layer is an ONO layer. j> 
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66. The system according to claim 53, wherein said system is a camera 




67. The system according to claim £3 



30 



5 /wherein said system is a scanner. 

O 
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68. The system according to claim 53, wherein said system is a machine 



vision system. 
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69. The system according toxlaim 53, wherein said system is a vehicle 



navigation system. 



70. The system according to claim 53, wherein said system is a video 
telephone system. 

\ 

71. A method for fabricating a sensor cell of a CMOS imager, 
comprising the steps of: 

forming a doped photo ^collection region in a semiconductor substrate; 

forming a first insulating layer oveKsaid substrate; 

forming a first conductive layeri over said first insulating layer; 



removing at' least a portion of s; 
2 5 one transistor gate over said substrate; 




first conductive layer to form at least 



forming a nitrogen containing insulating layer in contact with said first 
insulating layer; and 



JHG901 1.SAM;909081 (M4065.101) 



34 

forming a second conductive layer atop said nitrogen containing 
insulating layer over said photo-collection region. 

72. The method according to claim 71, wherein said first insulating 
layer is a silicon dioxide layer. 



10 



73. The method according to claim 71, wherein said first conductive 
layer is a doped polysilicon layeij 



rU 
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74. The method according to claim 71, wherein said doped polysilicon 
layer is deposited by chemical vapor deposition. 



75 . The method accorj 
layer is removed by etching. 



to a aim 71, wherein said first conductive 



76. The method according tcAc 



aim 71, wherein said nitrogen 



containing insulating layer is a silicon nitride layer. 
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77. The method according to clail^i 71, wherein said nitrogen 
containing insulating layer is an ONO layer. 
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78. The method according to claim ^1, wherein said nitrogen 
containing insulating layer is an NO layer. 
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79. The method according to claim 71, wherein said nitrogen 
containing insulating laVer is an ON layer. 

80. The method according to claim 78, wherein said silicon nitride layer 
is deposited by chemical vapor deposition. 

81. The method according to claim 71, wherein said second conductive 
layer is a doped polysilicon layer. 

82. The method according to claim 71, wherein said second conductive 
layer is a transparent or semi-txamMrentT^yer. 



83. The method according 
layer is selected from the grotto consisting 



:laim 82, wherein said second conductive 
of indium- tin-oxide, tin oxide, indium 



oxide and doped hydrogenated amorphousyilicon . 

84. The method according to\claim 81, wherein said second conductive 
layer of doped polysilicon is deposited by chemical vapor deposition. 

85. The method according to claim 84, wherein said second conductive 
layer of doped polysilicon is patterned by selective etching. 
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86. The method according to claim 71, wherein said nitrogen 
containing insulating laytr has a thickness of from about 20 to about 500 
angstroms. 
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87. The methodWcording to claim 86, wherein said nitrogen 
containing insulating layer ha^ a thickness of from about 30 to about 100 
angstroms. 

88. The method according to claim 71, wherein said first insulating 
layer has a thickness of from about ^0 to about 500 angstroms. 

89. The method accorjdinfe t<Aclaim Xj., wherein said second conductive 
layer is a doped polysilicon layer/coate^ wi\h a silicide layer. 

90. A method for fabricating a^sensor cell of a CMOS imager, 
comprising the steps of: 



25 



forming a doped photo-collection region in a semiconductor substrate; 



forming a first insulating layer over said substrate; 



forming a first conductive layer over said first insulating layer; 
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removing ati least a portion of said first conductive layer adjacent said 
doped photo-collectionVregion; 

forming a nitrogen containing insulating layer in contact with said first 
insulating layer; and 

forming a second conductive layer atop said nitrogen containing 
insulating layer over said photo-collection region. 

91. The method according to claim 90, wherein said first insulating 
layer is a silicon dioxide layer. 



92. The method acciefrd^ng t< 
layer is a doped polysilicon lay *r. 



93. The method acc^rdijm to 



laim 90, wherein said first conductive 



claim 90, wherein said doped polysilicon 



layer is deposited by chemical vapor deposition. 



94. The method according to\claim 90, wherein said first conductive 
2 5 layer is removed by etching. 

95. The method according to clkim 90, wherein said nitrogen 
containing insulating layer is a silicon nitride\ layer. 
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96. The method according to claim 90, wherein said nitrogen 
containing insulating layer is an ONO layer. 

97. The methok according to claim 90, wherein said nitrogen 
containing insulating layer ia an NO layer. 

98. The method according to claim 90, wherein said nitrogen 
containing insulating layer is an\ON layer. 

99. The method accoi\iing to claim 90, wherein said second conductive 
layer is a doped polysilicon layer. 



100. The method according to cl; 
conductive layer is a transparent or semi-trans 



90, wherein said second 
parent layer. 



101. The method according to clami 100, wherein said second 
conductive layer is selected from the groun consisting of indium- tin-oxide, tin 
oxide, indium oxide and doped hydrogenatdd amorphous silicon . 

102. The method according to claim 90, wherein said second 
conductive layer of doped polysilicon is patterned by selective etching. 

103. A method for fabricating a senso^cell of a CMOS imager, 
comprising the steps of: 
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formingV doped photo-collection region in a semiconductor substrate; 

forming a nitrogen containing insulating layer over said doped 
5 photo-collection region; atid 

forming a photogafce atop said nitrogen containing insulating layer. 

10 104. The method according to claim 103, wherein said nitrogen 

containing insulating layer is a silicon nitride layer. 

105. The method according to claim 103, wherein said nitrogen 
1 5 containing insulating layer is an ONO M^er^ 

106. The method according tty ^laim 103, wherein said nitrogen 
containing insulating layer is an NO layei 

20 

107. The method according to claij^i 103, wherein said nitrogen 
containing insulating layer is an ON layer. 

2 5 108. The method according to claim 10^, wherein said silicon nitride 

layer is deposited by chemical vapor deposition. 
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109. The method according to claim 105, wherein said ONO layer is 
deposited by chemical vapor deposition. 
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110. The method\ according to claim 103, wherein said nitrogen 
containing insulating layer has\a thickness of from about 20 to about 500 
angstroms. 



10 
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111. The method according to claim 110, wherein said nitrogen 
containing insulating layer has a thickness of from about 30 to about 100 
angstroms. 



112. The method according t< 



formed of a doped polysilicon. 



claim 103, wherein said photogate is 



113. The method ac^Qrdyig t& claim 103, wherein said photogate is 
formed of a transparent or semi-transparent material. 
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114. The method according to claim 113, wherein said transparent or 
semi-transparent material is selected from the group consisting of indium-tin-oxide, 
tin oxide, indium oxide and doped hydrogenated amorphous silicon . 
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